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An efficient one-pot synthesis of quinoline-2,3,4-tricarboxylates is described by reaction of isatin (indo-
line-2,3-dione) and electron-deficient acetylenic esters in the presence of sodium O-alkyl carbonodithio-
ates, themselves prepared by addition of sodium hydride to a solution of an alcohol in CS2.

� 2010 Published by Elsevier Ltd.
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Scheme 1. Synthesis of compounds 4.
Quinolines are an important group of heterocyclic compounds,
several derivatives of which have been found to possess useful bio-
logical activity such as antimalarial, antibacterial, anti-asthmatic,
antihypertensive, and anti-inflammatory.1–4 In addition, quino-
lines are valuable synthons for the preparation of nano- and
meso-structures with enhanced electronic and photonic func-
tions.5–7 Due to their importance as substructures in a broad range
of natural and designed products, significant effort continues to be
directed toward the development of new quinoline-based struc-
tures as well as new methods for their construction.8–11 A number
of procedures have been reported for the synthesis of quinolines
involving a variety of metal catalysts and Lewis acids.12–15 How-
ever, many of these methods suffer from harsh reaction conditions,
long reaction times, low yields, difficulties in work-up, and the use
of stoichiometric and/or relatively expensive reagents.

As part of our current studies on the development of new routes
in heterocyclic synthesis,16–18 we report an efficient synthetic
route to quinoline-2,3,4-tricarboxylates. Thus, the reaction of isatin
(indoline-2,3-dione, 1) with dialkyl acetylenedicarboxylates 2, in
the presence of sodium O-alkyl carbonodithioates 3 at room tem-
perature, produced trialkyl quinoline-2,3,4-tricarboxylates (4) in
good yields19 (Scheme 1). Nucleophiles 3 were derived from alco-
hols (R’OH) and carbon disulfide in the presence of sodium hydride
(10 mol %).

The structures of compounds 4a–4k were assigned based on
their IR, 1H NMR and 13C NMR spectral data. For example, the 1H
Elsevier Ltd.

: +98 21 82883455.
NMR spectrum of 4a exhibited three singlets for the methoxy pro-
tons at d = 3.89, 3.95 and 3.97, together with characteristic signals
for the aromatic moiety. In the 13C NMR spectrum, the signals cor-
responding to the ester carbonyl groups of 4a were observed at
d = 165.4, 165.5 and 165.6. The mass spectrum of 4a displayed
the molecular ion peak at m/z = 303. The 1H and 13C NMR spectra
of 4b–4k were similar to those of 4a except for the alkyl moieties,
which exhibited characteristic resonances in appropriate regions of
the spectrum.

Although the mechanistic details of the reaction are not known,
a plausible rationalization20 may be advanced to explain the
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Scheme 2. A proposed mechanism for the formation of compounds 4.
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product formation (Scheme 2). Presumably, the reaction starts
with the formation of salt 5, followed by addition of the dialkyl
acetylenedicarboxylate 2 to generate intermediate 6. This interme-
diate undergoes a cyclization reaction to afford 7, which is proton-
ated by the alcohol (used to form 3 in situ) to generate 8.
Intermediate 8 is converted into thioanhydride 9 by elimination
of H2O. The alkoxide ion then attacks 9 to generate 10, which final-
ly undergoes a fragmentation reaction to produce product 4.

In conclusion, we have developed a convenient, one-pot method
for the synthesis of trialkyl quinoline-2,3,4-tricarboxylates using
isatin and acetylenic esters in the presence of sodium O-alkyl car-
bonodithioates. The present method may be considered as a prac-
tical route for the synthesis of quinoline ring systems.
Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.tetlet.2010.02.107.
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